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* ZAFO= *r P34 84-2420GS/39 *SU 1069-823-A 
i Endotracheal pipe - has double layer cuffing with hydrophilic 
: polymer attached to the perforated non-elastic outer layer 

| ZAPORO MEDIC INST 17.09.82-SU-526933 

! (30.01.84) A61m-16 

i 17.C9.82 as 526933 (1462AS) 

! The endotracheal pipe has a body, an inflatable cuff surrounding ! 

j the working part of the body and with an air duct joined to it. ! 
equipped with an indicator of thp degree of inflation and a sealing i 
element, and also an electrode with current conductor. The cuff j 

5 (2) is made with two layers (7,10) between which is a water J 

• absorbent polymer attached to the perforated non-resilient outer j 
: layer (7) of the cuff (2), while the inner layer (10) is made of | 
1 current conductive resilient material and joined to a current ■ 
. conductor (12). 

USE/ADVANTAGE - For medical substances introduction into ! 
the body (patients), and application to infected areas by contact 
and absorption through the perforated wall - during 

! electrophoresis. Bul.4/30.1.84 (3pp Dwg.No.5/5) 

j N84-181092 
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rOCyflAPCTBEHHbl^ KOMMTET CCCP 
HO AEJ1AM M30BPETEHMR H OTHPblTUPt 



OriMCAHME M30BPETEHMF1 

K ABTOPCKOMY CBMflETEJlbCTBy 



! (21) 3526933/28-13 

(22) 17.09.82 

j (46) 30.01.84. Bk>j\. J6 4 

1 (72) M. Jl. HeB^eB, 3. H. TepaciOTeHKo 

i H H. C. ripHXOUbKO 

(71) 3anopo>KCKHH mcahuhhckhh hhcthtyt 
(53) 615.475.5(088.8) 

(56) 1. llaTeHT CHI A JMi 321 1 153, 
ka. 128—351, 1966. 

2. ABTopcKoe CBHAeTe^bCTBo CCCP 
No 884706, mi. A 61 M 16/00 ( npoTOTH n ) . 
(54) (57) 3HJJOTPAXEA,nbHAH TPYBKA, 
coAep>Kaman Kopnyc, HaAyBHyio MaH>KeTy, 



oxBaTbiBaioiuyK) pa6oMy»o qacTb Kopnyca c 

nOAXOAHUlHM K Heft B03AyXOBOAOM, CHa6)KeH- 

hwm HHAHKaTopoM cTeneHH pa3AyBaHHH* H 
repMCTH3HpyiomHM 3AeMeHTOM, a.TaK>Ke 3AeKT- 

pOA C TOKOriOABOAHLUHM npOBOAOM, OTAUHQtO- 

mancR TeM, mto, c ue-nbio AOKaAbHoro BBeae- 

HHH A6K3 pCTBeH HblX BemeCTB, MatDKCTa Bbl- 

no-iHeHa AByxcnoHHOH, Me>KAy caohmh pa3Me- 
meH rHApo(})HAbHbiH noyiHMep, KOTopbiH 3aKpen- 
ntw Ha nep4>opHpoBaHHOM HesjiacTHMHOM Ha* 

py>KHOM CJlOe M3H>KeTbI, a BHyTpeHHHH CAOH 

M3H>KeTbi Bbino^HeH H3 3./ieKTponpoBOAHoro 
3/iacTHMHoro MaTepwa-na h coeAHHeH c toko- 

nOABOAWLUHM npOBOAOM. 
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M306peTeHHe OTHOCHTCH K MeHHUHHCKOH = : 

jexHHKe, a hmA|o k npncnoco6;ieHHHM, hc- 
no-nb3yeMWM J^^HHTy6auHH B03AyxoHOCHwx 
nyTeft h npoBeACHHH 3AeKTpoc})ope3a «neKapcT%. 
BeHHbix BemecTB b npH^neraiomHe TKaHH. 

M3BecTHbi 3HAOTpaxea^bHbie Tpy6KH, cHa6- 

>K6HHbie B AHCTaJlbHOfi M3CTH AByxCAOHHOfi 
M3H>K€T0H C (lOAXOAHLUHMH K HeH B03AyXO- 
BOA3 M H (1]. 

OaH3KO KOHCTpy KUMfl T3KHX MaHWeT He 

no3BOAfler BBOAHTb AeKapcTBeHHwe BeiuecT- 10 

Ba B 30Hy CASBJieHHH M3 H>KeTOH CJIH3HCTOH 

AbixaTeJibHbix nyTefl c ueAbjo npo(|)HJiaKTHKH 

H JieMeHHfl nOCTHHTy6aiiHOHHblX OCJIO>KHeHHH. 

H3BecTHa T3K>Ke SHAOTpaxea/ibHaH Tpy6Ka, ' 
HMeioiuaa. Kopnyc c HaAyBHOH Ma H>KeTOH, ox- 
BaTNBajomeH ero AHCTs/ibHbin kohcu, h chs6- 

>KeHH3fl B03AyXOBOAOM, HHAHKaTOpOM CTeneHH 

pa3AyBaHHfl m3h H<eTbi h repMeTH3HpyK)oiHM 
3AeMeHTOM, a TaK>Ke KaHa/i, o6pa30BaHHbiH 
CTeHKoA Kopnyca h cnoeM 3JiacTHMHoro Ma- 
TepHa^ia, npeAHa3HaMeHHbifi aah KaTeTepa c 20 

3Ae KT pO AO M , fipHMCM KaTeTep H 3JiaCTH4HblH 
CAOH BAOJlb pa60MeM M3CTH Tpy6KM HMdOT 

OTBepcTHfl, 4epe3 KOTopwe JieKapcTBeHHbie 
BemecTBa, bboahmwc b KaTeTep, npoHHKaiOT 
k CAH3HCTOH B03AyxoocHbix nyTefi |2). 

YKasaHHan 3HAOTpaxea^bHan Tpy6Ka He 25 
o6ecnenHBaeT AOcraTOMHoro npOHH khobghmh 
AeKapCTBeHHwx BemecTB k TKa hhm, npHJieraio- 
iuhm k MaHweie, He cnoco6cTByeT yAa^eHHJo 

HH(|)HI!HpOBa HHblX 3JieMCHTOB H FlpOAyKTOB 

HeKpo3a KJieTOK npnjieraioLueH c;ih3hctoh 060- 30 

AOMKH TpaxeH, B03HHKUJHX nOCJie HHTy6aUHH 

yKa3ai:HOH Tpy6KOH, a 3HaMHT npoBeAeHHio 

3(()(J)eKTHBHOrO AeHeHHfl Tp3 BM HpOBBHHOH 
30HW. 

Ucnb H3o6peTeHHH — .noKa-nbHoe BBeAe- 
HHe jiexapcT BeHHbix BemecTB. 

YKa3aHHaH ueiib AOCTHraeTcn tcm, mto 
b 3HAOTpaxeaji bHOH TpyGne. coAepwawen 
Kopnyc, HaAyBHyio MaHweTy, oxBaTbiBaiouuyio 
paCoMyjo nacTb nopnyca c noAXOAHiUHM k Heft 

B03AyXOBOAOM, CHa6>KeHHblM H HAHK3TOpOM 

CTeneHH p33Ay bshhh h repMeTH3HpyK)iuHM 3.ne- 

MeHTOM, a TaK>Ke 3JieKTpOA C TOKOnOABOAHWHM 
npOBOAOM, M3HH<eTa Bbino^HeHa AByXOHOHHOH 

Me>KAy cjiohmh pa3MemeH rMApO({)HJibHbiH 
no^HMep, KOTopbiH 3aKpen^en na nepc{)opH- 

pOBBHHOM, He3A3CTHMHOM Hapy >KHOM CAOe 

MaiDKeTbi, a BuyTpenHHii cjioh Ma h >kctw bu- 

nOJlHeH H3 3AeKTpOn pOBOAHOTO 3J13CTHMHOrO 
MaTepiiaJia tl COeAHHeH 0 TOKOnpOBOAHLUHM 
npOBOAOM. 

Ha cj)nr. I noKa3ana npeA-naraeMan shao- 
TpaxeaAbHan Tpy6Ka, o6iuhh bha; Ha 
c})Hr. 2 — ce^eHHe A— A na tyuv. 1; ua 
(j)Hr. 3 — pa3pe3 5—5 Ha fyur. 1 (b MecTe 
pacnojio>KeHHH He pa 3 Ay to h Man>KeTbi); Ha 
fywr. 4 — to >Ke, b MecTe pacno-nowenHH pa3- 
AyTOH MaH>KeTbi; Ha cfwr. 5 — pa3pe3 B— B 
Ha (J)Hr. 1 (b MecTe pacno-nowennn pa3Ay- 55 

TOH M3 H>KeTbl ) . 

HHTy6auHOHiiafl Tpy6na HMeeT Kopnyc I, 
BbinoAHen hwh H3 TepMonAacTHMHoro no^HMep- 



^MaTepHaAa, 



AByXCAOHHyK) 



HaAyBHyk^^^s 



H^mt 2 f pacnojioxceHHyio b pa6oqeA MactH '.^^ 
/flPr' : - "-^ 



Horo 

MaH^^ ( ^ _ ^ 

Tpy^^B6AH3H ee CKOuieHHoro t&H\ia^&*\(^^& 
MaH>«eTe fioaxoaht B03AyxoBpA 4, cHa'6^"iv§-r^' 

>KeHHUH HHAHKaTOpOM 5 CTeneHH pa3Ay B3 HHR V: ' 
MaH>KeTbl B BHAe 6aA^0HMHKa H 33M y UJ KOH .^.'.♦(^^ 

6. BHeuJHHfl MacTb 7 HanyBHOH MawweTu bu- 
noAHeHa H3 Hea/iacTHMHOH nep^opHpoBaHHOH 
noAH MepHOH n/ieHKH, Kpaw KOTopoA 3anpen- 
^eHbi Ha Kopnyce Tpy6KH» mto npeAOTBpamaeT 
nepepa3AyBaHHe ,m3h >KeTbi, . HMeioiueH npH 
3tom nocTORHHbtH 33AaHHbiH o6i>eM pacnpaB- 

AeHHH. BHyTpeHHflfl nOBepXHOCTb He3AaCTHM- 
HOM M3CTH HMeeT AHnKHH C^OH C (J)H KCHpOB3H- 

" hwmh, paBHOMepHo p 3 c n pe Ae a e h h bi m h , orpa- 

HHMeHHO Ha6yX3K)UiHMH M3CTH U3MH THApO- 
(})HAbHoro noAHMepa 8/ B KOTOpOM HMM06H- 
AH3H pOBa Hbt AeKapcTBeHHwe BetuecTBa. Una- 
MeTp nepc{)op3UHH 9 b Hapy>KHOM CAoe MaH- 
>KeTbi 2 MeHbiue pa3MepoB cyxnx qacTHU noAH- 
Mepa 8. BHyTpeHHHH MacTb 10 MaHweTbi 
H3roTOB^eHa H3 s^eKTponpoBOAHoro MaTe- 
pnaAa (3A3Cthmhopo) , Bbino^HHiomero pojib 
3AeKTpocJ)opeTHMecKoro 3JieKTpoAa, a TaK>ne 
npeAOxpaHHiomero B03HHKH0BeHHe h36wtom- 
Horo AaB/ieHHH npn Ha6yxaHHH no^HMepa 8 
Ha CTeHKy TpaxeH nyTeM Ae(J)opMai{HH qac- 

TH 10;, BOBHyTpb nbAOCTH II M3H>KeTbl. IlpO 
BO^OMHWH TOKOnOABOA 12, npOXOAHtUHH HO 

KaHa/iy B03AyxoBOAa 4, KOHTaKTHpyeT c BHyi*- 
peHHefi MacTbio 10 MaH>neTbi b MecTe ee npH- 
KpenAeHHH k nopnycy 1 Tpy6KH. Hapy>KHbiH 
KOHeu 13 TOKonoABOAa 12 HMeeT tuTenep 14, 
npeAHa3HaqeHHbiH a^h noACoeAHHeHHH k 3^eKT- 
pot|)opeTHMecKOMy annapaTy (He noKa3aH). 

3HAOTpaxeaAbHan Tpy6na Hcno.ib3yeTcn 
CAeAyiomHM o6pa30M. 

HHTy6auHio Tpaxen onucaHHOH TpyGKofi 

npOH3BOAHT PpHMeHHH H3BeCTHbie MCTOAbl. 

rioc/ie HHTy6auHH ManweTy 2 pa3AyBaiOT, 

A^lfl MerO K H3py>KHOMy KOHUy B03AyXOBOA3 ' 
nOACOeAH HHKDT UJnpHU H HaTHeTatOT B M3H/Ke~ 
Ty B03AyX AO AOCTH>KeHHH TepMeTHMHOrO KOH- 

40 TaKTa nocAeAnen co ctchkoh TpaxeH. CTeneHb 

p33Ay B3HHH M3H>KeTbl KOHTpO/lHpyiOT HO HHAH 
KaTopy 5. FIpH pa3Ay B3 HHH BHyTpeHHflfl 3JieKT- 
pOnpOBOAHafl SAaCTH MHayi 4aCTb 10 npH>KH- 

MaeT k oiH3HCTOH TpaxeH Hapy >khv k> nep<})0- 

p H pO B a H H y K) He3iiaCTHMHyK) MaCTb 7 MaHWeTbl. 

npenflTCTBywuuyK) npc3MepHOMy ee pa3AyBa- 

HHK). 

THApo4)HAbHbIH C^OH, 33 KJ1 K) H e H H bl H Me>KAy 
BHyTpeHHHM H H3py>KHblM CJlOflMII M3H>KeTb! 2, 

Ha6yx3eT 3a ever cenpeTa cjihshctom 060^04- 

50 KH TpaxeH B TeMeHHe HeCKOAbKHX "MHHVT C 
OAHOBpeMeHHbIM paCTBOpeHHeM ^ieK3 pCTBeH - 

hwx BemecTB. hm mo6hjih3hpob3 hhwx b sac- 
THuax no^HMepa. 

nocne 3Toro. oiTeKep 14 TOKonoABOAa 12 
noAcoeAHHfltOT k 3^eKTpo(})opeTHMepKOMy an- 
napaTy, npn stom ApyroH 3JieKTpoA (^hkch- 
pyK)T na noBepxHocTH tuen nauneHTa. ripn 

HC06XOAHMOCTH nOABCACHim AOnO/lHHTeJlb- 
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' 66xoAHMyi67>KHAKyK)y ^eKapCTBeHHyioTKOMnor 
3ti uh k> v Ha HecKOJi b ko V ceky H^\ne jpe a h my ' ' " ~ 

'SaUHefi. ripH^TOM rHApO^HJIbH^ 

cbtiuaeTCH Aono^HHTe/ibHbiMH yiekapCtBeHHbi- 

MH K0Mn0HCHT3MH C : . OAHOBp6MCHHblM Ha6y- 

xaHHeM MacTMu nojiHMepa. B stom cayqae 
ceanc 3JieKTpo(J)ope3a mokct 6biTb npoBeaeH 
HenocpeACTBeHHo nocne HHTy6auHH TpaxeH. 10 
ripH Heo6xoAHMOCTM TpyQKa MOHceT npn- 
MeHHTbCH TOJibKp xum cop6uKH ceKpeTa OIH- 

A-A • 



Ae jih iot' pejftrert^ 
peHTrcHokOHTpa^ 

^■MHTySaufioHM ^ T - 

M*aH>KeTOH onnca HHOH KOHCrpyKUi^^^B^^i 
npoBOAHTb JieqeHHe hpeAUjecTayibiUHX ^Wj tOr- 
nyTCTByioaiMx jia pHH roTpa xchtob- ■ nyTCM'^KOH- 
TaKTHoro h 3^eKTpo<|)opeTimecKoro bbcach h h 
jiexapcTBCHHbix BeiuecTB b npifiieraioiuHe k 

HHTy6a UHOHHOH Tpy6Ke fiaTOAOrHMCCKH H3MC- 
HeHHbie TK3HM H COp6UHK) CeKpeTa CAH3HCTOH 

TpaxeH. • 

6-6 
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(54) (57) AH ENDOTRACHEAL TUBE, which contains 
inflatable cuff, which covers the worKing part of the y 
an air line going to it, which is equipped with an .ndxcato 

the degree of inflation ana a sealing ^^^2^* 
electroae with current-carrying conductor, whxch is di 
by the fact that, with the goal of local introduct.cn of 
Pharmaceutical agents, the cuff is made in two Uy-, 
hydrophiiic polymer is placed between the layers and affixed 



• 



2 

the perforated nonelastic outer layer of the cuff, and the inner 
layer of the cuff is made of an electrically conducting elastic 
material and is connected to the current-carrying conductor. 

The invention relates to medical technology^ specif ically to 
attachments that are used for intubation of pneumatic tracts and 
electrophoresis of pharmaceutical agents into adjacent tissues. 

There are known endotracheal tubes that are equipped in the 
distal part with a two-layer cuff with air lines going to it [1]. 

However, the design of these cuffs does not permit 
pharmaceutical agents to be introduced into the zone of 
pressurization of mucous respiratory tracts by the cuff, with the 
goal of prevention and treatment of post- intubation 
complications . 

There is also a known endotracheal tube that has a body with 
an inflatable cuff surrounding its distal end that is provided 
with an air line, an indicator of the degree of inflation of the 
cuff and a sealing element, and also a channel formed by the wall 
of the. body and a layer of elastic material, which is intended 
for a catheter with an electrode, and the catheter and the 
elastic layer along the working part of the tube have holes 
through which pharmaceutical agents that are introduced into the 
catheter penetrate to the mucous pneumatic tracts [2]. 

This endotracheal tube does not provide sufficient 
penetration of pharmaceutical agents to tissues adjacent to the 
cuff, does not contribute to the removal of infected elements and 
products of necrosis of cells of the adjacent mucous membrane of 
the trachea, which arrives after intubation by this tube, and 
does not provide for effective treatment of the traumatized zone. 
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The goal of the invention is local introduction of 
pharmaceutical agents. 

This goal is achieved by the fact that in the endotracheal 
tube that contains a body, an inflatable cuff surrounding the 
working part of the body with an air line going to it, which is 
equipped with an indicator of the degree of inflation and sealing 
element, and also an electrode with a current-carrying conductor, 
the jacket is made in two layers, between the layers is a 
hydrophilic polymer, which is affixed to the perforated, 
nonelastic outer layer of the cuff, while the inner layer of the 
cuff is made of an electrically conducting elastic material and 
is connected to the current-carrying conductor. 

Figure 1 shows the proposed endotracheal tube, general view; 
Figure 2 shows section A-A in Figure 1; Figure 3 shows section 
B-B in Figure 1 (at the point of positioning of the uninf lated 
cuff) ; Figure 4 shows the same thing, at a point of positioning 
of the inflated cuff; Figure 5 shows section C-C in Figure 1 (at 
the point of positioning of the inflated cuff) . 

The intubation tube has body (1), which is made of a 
thermoplastic polymer material, two-layer inflatable cuff (2), 
which is situated in the working part of the tube near its 
beveled end (3), to the cuff is brought air line (4), which is 
equipped with indicator (5) of the degree of inflation of the 
cuff in the form of a balloon and end cap (6) . The outer part"\ 
(7) of the inflatable cuff is made of an inelastic perforated \ 
polymer film, the edges of which are attached to the body of the 
tube, which prevents overinf lation of the cuff, which in this 
case has a permanent set volume of expansion. The inside surface 
of the inelastic part has a sticky layer with fixed, uniformly 



distributed sparingly swelling particles of hydrophilic polymer 
(8) in which the pharmaceutical agents are immobilized. The 
diameter of the perforations (9) in the outer layer of the cuff 
(2) is less than the sizes of the dry particles of polymer (8). 
The inside part (10) of the cuff is made of an electrically 
conducting material (elastic) , which acts as the electrophoresis 
electrode, and also prevents the development of excess pressure 
on the wall of the trachea when polymer (8) swells by means of 
deformation of part (10) into cavity (11) of the cuff. The wire 
conductor (12), which passes through the channel of air line (4) , 
contacts the inside part (10) of the cuff at the point that it is 
attached to body (1) of the tube. The outer end (13) of 
conductor (12) has a plug (14), which is intended for connection 
to the electrophoresis apparatus (not shown) . 

The endotracheal tube is used in the following way. 
intubation of the trachea with the described tube is done 
using conventional methods. After intubation cuff (2) is 
inflated, for which a syringe is connected to the outer end of 
the air line and air is blown into the cuff until leaktight 
contact between the cuff and the wall of the trachea is achieved. 
The degree of inflation of the cuff is monitored from indicator 
(5) . Upon inflation the internal electrical conducting elastic 
part (10) presses the outer perforated inelastic part (7) of the 
jacket against the mucosa of the trachea, thereby preventing 
excessive swelling of the cuff. 

The hydrophilic layer enclosed between the inner and outer 
layers of the cuff swells owing to the secretion of the mucous 
membrane of the trachea in the course of a few minutes, with 



Simultaneous dissolving of the pharmaceutical substances that are 
immobilized in the polymer particles. 

After this, the plug (14) of conductor (12) is connected to 
the electrophoresis apparatus , and the other electrode is 
attached to the surface of the patient's neck. If additional 
pharmaceutical agents must be delivered to the point of contact 
between the cuff and the wall of the trachea, the working part of 
the tube with the jacket is immersed in the necessary liquid 
pharmaceutical composition for a few seconds before intubation. 
In this case the hydrophilic layer is saturated by additional 
pharmaceutical components with simultaneous swelling of the 
polymer particles. In this case the electrophoresis session can 
be conducted immediately after intubation of the trachea. If 
necessary, the tube can be used only for sorption of the 
secretion of the mucosa of the trachea. The position of the 
intubation tube in the respiratory tracts is determined by X-ray 
from the position of an X-ray-contrasting conductor (12) . 

The intubation tube with two-layer cuff of the described 
construction makes it possible to treat preceding and 
accompanying laryngotracheitis by means of contact and 
electrophoretic introduction of pharmaceutical agents into the 
pathologically altered tissues adjacent to the intubation tube 
and sorption of secretion of the tracheal mucosa. 
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